Dietary fiber content of beans is known to be responsible in the management of metabolic syndrome by delaying the degree of glucose as fuels, changing fat utilization, and controlling appetite through increased satiety, thus lowering the risk of cardiovascular diseases. Hence some selected varieties of underutilized wild beans were evaluated to study their anti-lipidemic effects. Prior to this, attempts were made to ferment the non-digestible fractions of the beans with fermentable micro-organism and the respective gut metabolites were determined. Lipid profile result carried out in the blood showed high density lipoprotein to be significantly (p ≤ 0.05) high in Pakala group with a value of 2.2 ± 0.02 compared to other groups. While for low density lipoprotein (LDL); rats with Otili in their diet had the highest LDL with a value of 0.45 ± 0.01. However, the group of rats fed with Feregede had the least cholesterol level compared to other groups of rats fed with respective wild beans and the negative control group. Otili had the highest ALP with value of 89 ± 1.0. Otili group also had a significant lower value of both aspartate amino transferase and alanine amino transferase. The biochemical indices reported in this study vary from one type of wild bean to another.
Introduction
Metabolic syndrome is the group of metabolic conditions associated with the risks of cardiovascular diseases elevated serum triglycerides and LDL cholesterol, low HDL cholesterol, central adiposity, high serum glucose, and high blood pressure [1] [2] . Consumption of beans in the diet is considered beneficial for healthy individuals as well as those preconditioned for metabolic syndrome by lowering serum total cholesterol and LDL cholesterol [3] [4] . Resistant starch and dietary fiber content of beans are mainly responsible in the management of metabolic syndrome by delaying the degree of glucose as fuels, changing fat utilization, and controlling appetite through increased satiety, thus lowering the risk of cardiovascular diseases [5] [6] .
Fermentation of soluble fiber (SF) as well as resistant starch (RS) by bacteria in the large intestine results in the generation of specific short chain fatty acids (SCFA), propionate being the dominant, which alters metabolic pathways resulting in reduced serum cholesterol [7] [8] . Thus, increased production of SCFA by fermentation of RS is an underlying reason for the protective benefits by the consumption of dry beans [7] [9] . The cholesterol lowering effect of dietary fiber has been ascribed to its ability to restrain the intestinal absorption of neutral steroids and bile acids and total steroid excretions [10] . Hypocholesterolemic effect can also be achieved by regular ingestion of beans that reduce the need to rely on animal proteins by replacing it through plant proteins [11] . In addition to this, beans α-amylase inhibitor is known to have anti-obesity effect as α-amylase inhibitory action to starch digestion causes energy restriction resulting in mobilization of body fat reserves [12] .
Several epidemiological and clinical studies have shown positive effects of beans consumption in lowering the risk of coronary heart diseases and cardiovascular diseases [7] [13] . In an epidemiological trial, men and women consuming four times or more legumes per week decreased their risks of coronary heart diseases and cardiovascular diseases up to 22% and 11%, respectively, as compared to those with once serving per week [14] . A 1% decline in serum total cholesterol reduces the risk of coronary heart disease by 2%, while each 1% decline in serum LDL cholesterol decreases the risk to about 1% [15] . In a clinical trial, Anderson and Moore [16] investigated that utilization of 275 g of navy beans by hyper cholesterolemic patients for three weeks decreased serum cholesterol and LDL cholesterol up to 19% and 24%, respectively; while in second trial, 24% reduction was observed in both total cholesterol and LDL cholesterol under metabolic ward conditions with similar diet. Anderson [1] had previously also investigated that consumption of baked beans by hypercholesterolemic patients for two weeks reduced total cholesterol and LDL cholesterol by 12% and 15%, respectively. Similarly, Han et al. [17] investigated that resistant starches of beans reduce the serum cholesterol concentration in rats. In another study, hyper cholesterolemic men were given half a cup daily intake of baked beans for a total cholesterol by 5% and 6%, respectively [13] . Against this backdrop the mechanism of the prevention of the cardiovascular diseases by beans is well studied but not in the perspective of exploring the underutilized wild beans as presented in this study.
Materials and Methods

Collection of Cultivar
As described in our previous study [18] 
Experimental Animals
Twenty four albino rats were obtained from the college of medicine Animal house, Ekiti State University, Ado Ekiti, Ekiti state. Their weight ranged between 50 to 100 grams. The animals were acclimatized to the environment for 7 days.
In feeding, the method of Shimin et al., [19] was adopted with slight modification. The rats were then randomly divided into five groups as shown in Table 1 , (4 rats per group) according to average body weight, the groups were fed ad-libitum with a normal chow diet (NCD), a high dietary fiber diet (HD) containing 8% fiber supplement in total, a high-fat diet (HF) which provided 45% of its energy from fat, or a high-fat and dietary fiber diet (HFD). The main nutritional ingredients in the HD diets were adjusted to levels similar to those of the normal chow diet, and the main nutritional ingredients in the HFD diet were adjusted levels similar to those of the HF diet. The rats were observed every day and weighed every week and the food intakes were recorded for each group throughout the experiment.
Dissection and Tissue Collection
All of the rats were anesthetized with chloroform and venous blood was collected from the orbital vein for hematology and blood biochemical analyses.
Then, the rats were killed via an aortic cut and immediately dissected. The liver was collected, frozen and stored at −80˚C for further analysis.
Lipid Analysis
Preparation of Cholesterol Fraction
Blood was collected in a tube with no anticoagulant and allowed to clot at room temperature for 30 minutes before centrifugation at 2500× g for 20 minutes. The serum layer was removed and stored on ice. However, extra care was taken to avoid disturbing the white buffy layer and stored at −80˚C prior to performing the assay. Cholesterol level was assessed following Kit's manufacturer instruction (Randox, USA) on the aliquot samples. and mixed well by vortexing. The mixture was allowed to incubate 5 -10 minutes at room temperature before taking absorbance at 570 nm.
Preparation of LDL/VLDL Fraction
Pellet obtained after removal of the HDL fraction was re-suspended and dissolved in 400 μL of PBS and mixed well to obtain the LDL/VLDL fraction. Assay was carried out immediately by following Random Kit Manufacturer's instruction.
Liver Function Analyses
For the biochemical analyses, the blood samples were maintained 4˚C for 2 h and then centrifuged at 3000 r/min for 20 min at 4˚C. The supernatant was stored at −80˚C total protein (TP), Alanine aminotransferase (ALT), aspartate aminotransferase (AST), and alkaline phosphatase (ALP), uric acid levels were analyzed following the commercial Random Kit (USA) and absorbance were measured using an automatic Biochemical Analyzer Camspec M106 Spectrophotometer (USA).
Results and Discussion
From this experimental rats model, the results of lipid profile as shown in Table  2 carried out on the blood of experimental animals showed high density lipoprotein (HDL) which is referred to as good cholesterol found to be highest in Pakala group with a value of 2.2 ± 0.02 while the positive control had the lowest HDL level with a value of 0.3 ± 0.3. HDL has several potential anti-atherogenic effects and protective effects on endothelial cells [20] . Therefore abnormal and reduced vaso-protective effects of HDL are closely associated with atherogenesis and an increased risk of cardiovascular disease. Oxidative modifications have been proposed for alteration and deterioration of HDL [21] . AST is commonly measured clinically as a part of diagnostic liver function tests, to determine liver health. However, it is important to keep in mind that the source of AST (and, to a lesser extent, ALT) in blood tests may reflect pathology in organs other than the liver. Larry (21) submitted that when the AST is higher than ALT, a muscle source of these enzymes should be considered. For example, muscle inflammation due to dermatomyositis may cause AST > ALT. This is a good reminder that AST and ALT are not good measures of liver function because they do not reliably reflect the synthetic ability of the liver and they may come from tissues other than liver [27] . Compared to the control, the other groups were found to be lower in Aspartate Aminotransferase. Otili group had a significant lower value of 465 ± 1.2 compare to that of the control while the rest experimental group had an increased value of AST compared to the control.
Similar result was also found in alanine amino transferase (ALT) where Otili group had lower ALT of 1710 ± 4.2 compare to other groups. Aspartate aminotransferase (AST) and alanine aminotransferase (ALT) are frequently used as markers of hepatocellular injury. AST is expressed in mitochondria of the liver and cytosol of red blood cells and muscles; thus it is not specific for liver injury [28] . Since ALT is less abundant outside of the liver, an increased ALT level is more suggestive of liver disease. Levels of both are markedly elevated (>5 -to 
Conclusion
In summary, dry beans played an important clinical role in the human nutrition with reduced risk of chronic disease and could be an exceptionally cost effectual approach for improving health. Rats fed with Otili (Sphenostyles stenocarpa) and Feregede (cajanus cajan) expressed higher resistibility ability in the induction of high fat diet but poor resistibility was exhibited or experienced in Pakala (Phaseolus lunatus) and edible bean.
